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northern hemispheres. It is probably caused in sun-
spots by merely accidental circumstances which convert
the penumbral indraught into a whirl of no great
rapidity or certain direction. It does not seem possible
to find in this occasional cyclonic motion, as Faye at-
tempts to do, the key and explanation of the whole
series of sun-spot phenomena.

The dimensions of sun-spots are sometimes enor-
mous. Many groups have been observed covering
areas of more than one hundred thousand miles square,
and single spots have been known to measure forty or
fifty thousand miles in diameter, the central umbra
alone being twenty-five or thirty thousand miles across.
A spot, however, measuring thirty thousand miles over
all, would be considered large rather than small.

An object of this size upon the sun's surface can
easily be seen without a telescope when the brightness
is reduced either by clouds, or nearness to the horizon,
or by the use of a shade-glass. At the transit of Ve-
nus, in 1874, every one saw the planet readily without
telescopic aid. Her apparent diameter was about 67"
at the time, which is equivalent to about thirty-one
thousand miles on the solar surface. Probably a very
keen eye would detect a spot measuring not more than
twenty-three or twenty-four thousand miles.

Hardly a year passes, at times when spots are numer-
ous, without furnishing several as large as this; so that
it is rather surprising than otherwise that we have not
a greater number of sun-spot records in the pre-tele-
scopic centuries. The explanation probably lies in two
things: the sun is too bright to be often or easily looked
at, and when spots were seen they would be likely to
be taken for optical illusions rather than realities.

During the years 1871 and 1872 spots were visible